. During E1 Nifio events, the SSS field west of about 150øW is characterized by fresher-than-average SSS within about 8øN-8øS and saltier-than-average SSS poleward of 8 ø latitudes (mainly in the SPCZ); the reverse anomalies occur during La Nifia events. At ENSO timescale, SSS changes are associated with P changes in the SPCZ and in the central western equatorial Pacific, but not in the western equatorial Pacific (say, west of about 165øE) where P and SSS changes are poorly or not correlated . As noted by Delcroix et al. [1996] and earlier by Sprintall and McPhaden [1994] , what causes the actual ENSO-related SSS changes in the western equatorial Pacific is unclear, although they all suggested that horizontal salt advection may be of importance given the magnitudes of SSS gradient and current anomalies. By analogy with the warm pool denomination, we shall call the region of low-salinity water located in the equatorial band and west of about 175øE (Figure 1 ): "the fresh pool." The eastern edge of the fresh pool will be defined by the 35 isohaline, as the eastern edge of the warm pool was defined by the 28.5øC isotherms [Fu et al., 1986] . Given the existence of the barrier layer, it must be kept in mind that the fresh pool extents down to 50 m on average, which is roughly half the mean vertical extension of the warm pool. As shown in observational and modeling studies [Gill, 1983; McPhaden and Picaut, 1990 ; Picaut and Delcroix, 1995; Picaut et al., 1996] , zonal advection is the dominant mechanism for the zonal displacement of the eastern edge of the warm pool. In line with these studies, the goal of the present work is to quantify tentatively the relative importance of zonal salt advection, precipitation, and evaporation in the zonal displacement of the fresh pool. To our knowledge, the combined role of these three terms in changing SSS has been poorly investigated with observations over a complete ENSO cycle.
The paper is organized as follows. Section 2 presents the various data sets, including basin scale SSS, precipitation (P), and evaporation (E) fields, hydrographic sections along 165øE, and Geosat-derived surface current anomalies. The changes of SSS, P, and E in the equatorial band, together with the vertical structures of salinity and zonal current along 165øE, are qualitatively discussed in section 3.1 over the 1974-1994 period. With the availability of basin-wide Geosat-derived surface current and SSS fields, section 3.2 quantitatively discusses the respective role of zonal advection and P -E budget on the zonal displacement of the fresh pool during the specific 1986-1989 El Nifio-La Nifia period. Section 4 consists of the conclusions and discussion. 
Precipitation
The precipitation estimates derive from the outgoing longwave radiation (OLR) data set ofArkin andArdanuy [1989] . It is based on twice daily infrared observations from polar orbiting satellites beginning in 1974 and continuing through the present. The algorithm derived by Janowiak and Arkin [1991] was used for estimating monthly precipitation from the OLR on a spatial grid of 2.5 ø latitude by 2.5 ø longitude. The P estimates used in this paper cover the period from June 1974 to March 1989, with a gap during March-September 1978. The original P estimates were averaged over 10 ø longitude to conform with the SSS gridded field. Comparisons of these estimates with climatological data and observations show a good qualitative agreement but with possible pronounced differences that can reach as much as 50% in isolated instances [Janowiak, 1992] .
Evaporation
The evaporation E (m s -j) has been estimated from the bulk formula: E: pareL l/(qs -qa)/(psL) where 9, is air density, 9s is sea density, Ce is transfer coefficient (1.5 x 10-3),L is latent heat of evaporation (2.5 x 10 -6 J kg-2), V is surface wind speed, and (qs -qa) is gradient of specific humidity at the air-sea interface. The surface wind speed V was obtained from the monthly Florida State University (FSU) pseudo wind stress product; (qs -q a) was calculated from the Clausius-Clapeyron relation, where SST and dry air temperature were both derived from the ORSTOM VOS program; and the relative humidity was set constant (0. 
Hydrographic Sections Along 165øE
Shipboard measurements originate from nine independent research programs that conducted oceanographic cruises along 165øE during 1984-1994 (see the acknowledgments). Together these provided a series of 42 cruises along 165øE, i.e., near the mean longitude of the eastern edge of the warm and fresh pool. Temperature, salinity, and current sections were obtained using standard CTD, profiling current meter (PCM), and acoustic Doppler current profiler (ADCP) instruments. The salinity and zonal current measurements used here were gridded every 0.5 ø latitude within 10øS-10øN and every 5 dbar within 0-300 dbar. The salinity uncertainty is better than 0.01, and the zonal current uncertainty is less than 10 cm s-• depending on the instrument used. Details on data, data processing, and temporal resolution are given by Delcroix et al. [1992, 1995] . (1977, (1982) (1983) 1987 ) and westward migrations during La Nifia events (1975, (1988) (1989) . This clearly indicates a close relationship between P -E and SSS changes, keeping in mind that P alone cannot account for SSS changes west of about 165øE . As noted in the introduction, zonal advection being the main mechanism responsible for ENSO-related SST changes in the central equatorial Pacific, and these SST changes being associated with enhanced/ reduced atmospheric convection, all these suggest that zonal advection may also be directly responsible for the zonal migrations of the eastern edge of the fresh pool and indirectly of the P -E -0 isoline (i.e., the zero net freshwater flux).
To get more insight into the relative influence of zonal advection, P, and E on the zonal migration of the fresh pool, Figure 3 presents the long-term means and standard deviations Figure 6 indicates that the term (P -E)S/h was always positive (or near zero in SeptemberOctober 1987) and so continuously tended to freshen the mixed-layer salinity. Obviously, the crudeness of the estimates of P, E, and h produces an uncertainty in (P -E)S/h of at least a factor of 2. Nevertheless, it was useful to examine the potential role of (P -E)S/h to at least show that the results are consistent with previous studies which noted the links between P and SSS changes in the central equatorial Pacific. the utilization of basin-wide SSS, P -E, and, most of all, zonal surface current fields, the present study reveals quantitatively that zonal advection was indeed the main mechanism governing the zonal displacements of the fresh pool in the equatorial band during the 1986-1989 E1 Nifio-La Nifia. Some uncertainties remain in our study and need to be discussed. First, as noted in section 2, one immediate question concerns the 20-50% accuracy of the net freshwater flux (P -E) in the western equatorial Pacific, when P is estimated from OLR and E from the classic bulk formula. This accuracy remains a major problem for a faithful description of the salinity budget at present: it cannot be rigorously quantified since the required "ground truth" data sets are not available for the studied period. It is expected that such a quantification will be possible in the near future thanks to the data taken during the recent TOGA-COARE [Webster and Lukas, 1992] and the future Tropical Rainfall Measuring Mission. Second, the depth of the mixed layer (h) which modulates the contribution of P -E in equation (2) Despite the pertinence of these clues, two points raise questions regarding the definite contribution of the equatorial upwelling in modifying the near-surface salinity and temperature as far west as 165øE during the 1988-1989 La Nifia. First, the equatorial upwelling behaved very differently in the central and in the western equatorial Pacific (Figure 7) . While all isotherms within 0-300 m were strongly raised to the surface at 0ø-140øW during 1988, attesting the existence of equatorial upwelling, this was not at all the case at 165øE. There, the 28øC isotherm was also raised to the surface but in marked contrast with all the other 27-14øC isotherms which deepened strikingly. Hence the actual role of equatorial upwelling is debatable as far west as 165øE since it would conflict with the downward motion associated with the basin-scale zonal tilt of the thermocline during La Nifia. Second, as stated previously, the passage of the salinity front associated with the eastern edge of the fresh pool was alone sufficient to account for the relative near-surface salinity maximum observed along 165øE during La Nifia, without having to rely on equatorial upwelling. Moreover, the meridional scale of this salinity maximum, say 5øN -5øS [HEnin et al. 
